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(54) MODULATION ADJUSTMENT CIRCUIT FOR FM COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce trouble is 
modulation adjustment. 
SOLUTION: The circuit includes a summing 
amplifier 9 that sums a voice signal picked up by a 
microphone and a pulse train signal for data 
transmission outputted from a system controller 8 
and amplifies the sum, a VCXO 1 1 and a VCO 12 
and a PLL circuit 10 that applies feedback control to 
an oscillated frequency of the VCO 12 so as to have 
a prescribed relation to a frequency of a reference 
frequency signal generated by the VCXO 1 1 . A base 
band signal outputted from the summing amplifier 9 
is applied to the VCXO 1 1 and the VCO 12 as a 
modulation control voltage to obtain an FM 

modulation output from the VCO 12. In this case, a 1st level adjustment circuit 20 that 
adjusts the balance of the modulation of the VCXO 11 and the VCO 12 is provided 
between the summing amplifier 9 and the VCXO 1 1 and a 2nd level adjustment circuit 21 
to adjust modulation of the voice signal is provided at a voice signal input of the summing 
amplifier 9. 
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(57) [£&] 

SrSnff. mtM-r-S-t^y^'Tyrgh. vcxoi i t 

VCO 1 2£-^, VCXO 1 lcr)±$L-t&MMm$m. 

m^-commkt~im&&&^ £ o tve o 1 2<^is 

JIifS« ^ < - ••/ ^Wm-th X 5 £ Lfc P L L 0£§ 

Ffi^-SrVC XO lltVC012 t^SflfflOftlliP 
l/C8ttHU VCO 1 23&»feFMSaiaj**»* 

exo 1 icoralt. VCXOllfcVCOl 2C0^II?Mf 
ttWN'^yx^iilS-r &;£a6cD3?l K;HifiHII&2 0 

*R(t, -9- s yyryy 9 »m» 
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««»cD»r3W- h wwmm.&ft**E$frh vcxot 
«ffiMttrc3«w9aaft<oTO*-4vco*-a-», vex 

i -5 teVCO<z>38SaB»38c* 7 * - b'A-y ?mmth ± 

fcfrtt. l «M£ p l L^vc x o tc3S(f&e>Mttl 
LTERSDL, fft^lII^PllfflWCOC 

mw^ac ati § *x s wj*m-^> ^ & m 2 
fig. 

[ff*il2 ] SDS¥S^AllSftS^°^x?Ofi-f-«^ 

^#mt-f-^i**iMiiBa^FMaig«o^iig#ttiiis 
hiss. 

[f|0J<OP»5:iftHJ3 
[000 1 3 

[%ajto«-f-^eWj^»3 *^4FMilfiH^PW 
fimHRCfli Ds k<t, •?>( ? A* 3:hJ£gR*m# 

[00023 

[fM*^&ffi3 FM»fi»c». v-f ?A*3*bfcfF*& 

[0 0 0 33 FMSld <-X^>Kft^i#^ff^- 
U VCOtlS^iffl^*^. PLLEH&Ji. ^— XS< 

46. ffiJl^^^P^T^^ (H4#{E) . tVVX 



SX/C LA V \ r?— H f-'-^cOtf^BX 0 X5 LT 
iliRiWtU L«l£i&fe£S< . 
[00 043 l<7)fztsb, mPiE^zs WX^Wt^-^-MM- 

i*ixtz«.-xj\y vm^cot^s. p l Lm%co&mmwi 

ft«9*fe£»£vcxcrciti£U ^-x^yh'jgfi 

VCOtVC XO«W#fc^|liIfflcO$IJfflimE h LT EpjP 
■TS«fc3tLT^S. VCXOtJ:^^, PL 
LUlHUi. ^M»m^ffii^^^»fc(4iIfiiL 
T v c O^aHSSiaRs&^Wi. OTSBW* 1 *** 0 . 

*««3W2Lh«^aiifcHiiifl! , c& -f v c ocn^mmmm 

[ 0 0 0 5 3 02 {4. W^m^jSiWVffiLfflO^ 

xmm^-z tm l fz^-x rty vmm f m^m lt^ 

^ 1 tSSltSft-C^m^) 3 0 0Hz OTO^S:^ 
v Y-tt HPF, 4«4ftAStMSr— SKTtWi 5 I D 

c 0S& < m^MaHRfiffiwifiiiie ) , 5 « 3 k h z ja± 

T. SW (71/XI — ^^W>y^-). 7(iaffl^>-^ 

iiwmmfe* tfz 0 . l#-§-^A7j^s- 

Arjy ln-7tft 0 , ptt. sw6ffl§ii§t-t 
<y h ^^-f#^^l-7T-StK$ft^3lfflf--v>'*;l'T' 

-$hbb%>\zTy^x4 •y+zmmmizwoMz.. * 
~m¥; ^jvx-Kti § titzmm^m tm^ ( Dfvm l 

*>*l/134sect, 300Hz tAT^^JESSn 

[00 063 9I±LPF 5*^ai7J^il3t^ft-^ (3 
0 0Hz — 3kHz<7)Jl)}SiM^-) i;^X^i.rjyht7 
-7 8*^ai7j$fL^^^XMfi-^ ( 0 — 3 OOHzfO 

^6. i ofiiffijiFMSnstfajttowPLLigjS'c* 

iEHT""BI^-r-§ SS^JIIlSaff -^^HStM^O V CXO, 1 

^1, |g2«r^i^>f 5j— PVD 1 . VD2?r*-L 
TV^. 1 3(4ia^L5r^ryx^r-5, 7ny-777' 

(nlil J: fc-T&fc, 7'JX7-5 

k7o/7 77'/lf^W ^fcJ: 0 VC O 1 2 cO£iJ7j£ 1 



(3) 



1 1-687 1 9 



mmzn-tz, i4ttPLL-iciij&»6aj*snfc 
^r^a^'-f *-hvdi raMttKEE* Enmrra lpf 

[0007] fS >? r T>y°9frt>liiJlZ-hfc<—Art 
MKk LTVCO 1 2<5DSS2 "HM^t-KVD 2 

xoi ltepflnSftS,, vcoi2MiK-xA*yK 

ft-^-o f MsaBS**aj* § ti h . 1 5 & f M&Ntton 

«tiB&U i «SjtiHiM^ ; fT'53MfillIIE&. 1 6 tiSfi tue& 1 
Scn^\mzfk^^fifzTy^ri~XA y?\ 1 7(±TV 

^J^&^3*lfc«ft**+yf- Uigurs' 

[0008] vcoi 2iztnf&$mAjjm ! sm. (ie& 
McTx-xv s> h fi^jf ism ) t ssia ( mmmmw 

comtm cOW«{iH4cO*D<^0, PLLH1K10W 
0»j@RTjea 430-50Hz EWJf]$3& 

f T Jio^^Jsiimiac^t^^-rsewswtA**. * 

fz. VCXOl 1 (CtJttiSa^JjflliJaR (jEHfttf)**. 

A^MiHR^^-fcoV ^TSBH3W»a&»6 . VC012tV 
C XO 1 1 «i^*CgHj&*$r3:h.ft £ t T\ :£#=i: LT 
El 4 t El 5 ^O-Xar-AUfc £Mftf£ t & & . 

^ftt£A^yx§liTfci-m\ 0 — 3 k H z c0jl]$Ei& 
[0009] FMjlfg^T'Ji. ±!BLfc VC O 1 2 t V 

c x o 1 1 co^iSl#e<7)> <5 y xiigs^aj*§ J: 3 iztc 

& 0 2 0J4VCO 1 2 fcVCXO 1 1 ^^H^ttW^^ 

xxfWgfcfrdfcftfc:, "*f s vyrvTQ t vc xo 1 
1 ^ra^Kft^^L^s^yxiisffl^m i u^mstn 
2 i «ff?re#(c«f «3amesiHP»rififc 

fSym79tVCO 1 2«HCI!t 
*>4. 2 2I^WO<WW=^433lK£iW=riBfc 



d-out t^$>?Tyy"9<nmt l zm.wt>l\tzW*)Vz.m 
[0010] *r-&ffr**fo7 fcJi, -t'/b * as^a 

fflt- KjE>»£>. VC O 1 2 h VC XO 1 1 
vW^Wm#3eHB9ISPE- HOW, ff®^ 1 ocoifflB 

[0011] yXfA3ybn-78(l H^t^rv^ 
SIX* 'J K , SS 1 ~9S 3 t-^/UBKBi® 2 0-2 2T-O 
^y^t^yf-^LD l~LD3£iE'lgLTi5 
0. M^is\ t-ra^M^f-tvcoi 2tVCX 

011 osEWftttoA? yxmm^~ f tc«j 0 t>n 

^r-) ^l@ff§^IH^yf-^LD lilXf 
7 7^1 <L (lXf -yT/jN§ < L) » ^3Sf*^LD 1 

tm^^m i kihi»2 o iznty-f y^tmm 
*-t&, mi\/^vmmm&2ocr> A f4ytf±%<%;$> 

fcUy^O (TtTi 51 )) , H40«8tt2:<7VS7XX 

[0012] vco i 2tvcxo i ico^mw&cn^ 
?yxm& : £-} i t,z®<9Mz_t>tiX^&k% , yXfA 
a>-ho-78(i. PTT. SW6^*ff§m.t, BtS 
C0MfiJl?SS:tMJiE-r 4*Hlfc nSrPLL-IClOO 

htitzj%%.wv*mm ( t-.y hfidew* 1 / 1 3 4 s 

e c T 3 0 0 H z JSlTtlWSMR ?tlANRZ^. El 
3#HS) £aj7JLM«-&. T^x 

MLTi5< o PTT. SW6t#LTV^iatS»f6a 
xmm^-m^yi-^uxa-y^zm^^X . fIti^ 0 ;P 

r -y r^t— xfiiwsi/^^^ y*- *m l t ast 

[0013] ttz, *-Y:V]*)Mt*—TttJV\sXmm 

^mmmmm^-FizwoMt^ti'c^&bz . mmu 

hmzfA yf-y*LD3SUf77^ < L ( IX 
"T" 'y 7VJn§ < t ) . ^mkcO L D 3 ^ 3 

^smj$2 2 izML^-t y^mm^h . m3 

2 2^ yifiiz^ <%%>b (/hS<*4 
i;) . VCXOl lMVCOl 2^EPSDSni.<-x 
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[ooi4] wvi<xmm^3m!xmm^-vt,zw<QM 

z_ktiX^&k%. yXfA3yfn-78li, pt 

ftmVc n^PLL-IC10 WTn^'^^^lfAM ? 

TJffi^ D-OUT t» Jtb&b h ixtzffifecr>sVl<XMm*§- 
(h">y hjf»l/l 34 s e cT'3 0 OHzETFfcW 
ii»JIStoNRZ»f. H3#H3) ^tti7JLMtt-&, 
tHK^St#(i, 7yftSfl7tfh'l-i/g 
yX-?*m§tLX55%. PTT. SW6SrffLTV^ 

rate FjtfflojnM»s# (mm. r?^ito. 75 

kHz) C^SJ:^:, HRl^kT-yT^-JJUilK 
[0 0 15] ^-KW0«^^-T-*f#^fl^ 

(C^ yf-^ LD2*Uf7 7i;S< L ( lXf 7 

t°/Jn$ < l k ^f*o ld2 tcat^s m2 i^ubs 
ni»2 i y^imm^-ri . ^2 i^uhe 

0B2 l«oy-f>3W**<'Sr&f: </JvS<3r4i:) . V 

co i 2tepin§ti&^-xA>'F^4]co#^fi-^ 
[0016] ^WJ^fi^SBRlMlfi^-KfcflMSt 

^JSit nJPLL-ICIO ^/D/5V7";kfA'-{ ^ 
£R5£U MflHISSl 5{:lS^f§tttt7> 

ilflkHz, 5 OmVCOlSiWi^-^A^jL, T 

< 0 LT PTT. SW6 2rffLTV^^t N FJtM«D 

ft^I^#V^3. 8kHz) t&SJ:3£. UK 

S^-S. ZCDko lz, S&l~S&3W^IB&|IIg&2 0~ 
2 2T'V^;HISS-tS^i:tcj; 0. VCXOlltVC 

o i 2cp>^mm^^yxmm, wvuxmrn^aa 

[00 17] 

[f&WSI&LJafc^StSj®] U>>U ±Etfcffi* 
*f^g,ftAffl&IWl?f£3 . 8kHzK4. 5kHz 



ht. vcxoi livcoi 2o^SSttOA7yx 

3t*A ftfcT, VCXOI 1 tVCO 1 2<7)^|$#tt<7) 

v^ras^fcofc. raan^ wwcMt-seAJsMSffi 
l^oot, ■> t/k*an3#(c*«- «, mmmmmt o . 7 

[00 18] 

3^4^jai8RfI#££j£-$-«. VC XO £ «EE»OTC 
5B6H«dR<3TO$-4VCO*-&», vcxoo£ift$- 
43BWIIjaS^#Wfil«3Ri:-®B8ff*«oi 3 tve 

oemmmmmy a - ka> 7 ?wmh ± 3 l^p 

^^Sr P L L^gco v c x o fc3Eilffl<^)MW«Ei: 
EPtlP L, flficD 1 PLL V C O (cSBHffloM 
WJ±t LTEPSdL. RVCOj^iS>FM3a(aj*t»S 
J: 3 Ufc F MjlftUfcfcV^T . 3P*#S^ 2 SM^m 

So 

[0019JS1 l"^/UO¥S<0iHES:-t * ; t TV 

exotve o^ira^isw-N^ yxmgffx'% , n 2 

MK«i»36*r& 4 . L* j t>. vexotveoco^i 
vxpK»w««T-\ SS2 K;HlS#aT- 
W^ft-f-K/l-SrilfiL^t VCXOtVCOOS 
ifflA7J^«#^ft^-K;w^— Mlz^hh cot. 

tvexotve oo^Iilf yx^SPIKSr L 
[00 20] tf#«2l]ja*DWDi*C«» It** 1 IBttO 

atvt;l-X?iJft^L-^.;l-^|)l)fi-f-S ZtX\ JV\sX&\ 

2 U^HHBE^gtC#^S-9l'</l'*iBS L k # s v 
c xo t vc O^liATJ^W^l-X^Jfi^-K/W^ 
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[00 2 1 ] 

*«0JII«*K W So Hi Ht+SffiBfcffi § F MiifittkO 
R— 0>flr#a*ff L T * 4 . B 1 fciJ V vt . 

-rs^p«i§Kffl^m 2 vuvmBmwk 2111 lpf 
5 yyry-r 9cr>mzmft>tLX& *) . tsy^ 

otns, t5>-/ry79«2 aa*fc:4he«h>£ as * w 

F*L — ^^iKfi-efT)* £P LL0BS1 0OTCO 1 2 
CO® 2 nT^Sr-f 3j— b' V D 2 t33PIfflcJ5lWflW£Et 

1 UK;imgmg&2 OSr^-LTVCXO 1 1 t^SSfflcO 
$iJ»«J±k LTEPSDSilTV^. FM«fI«cDftflc7)«j£ 

4. 

( 1 ) vco t V c xo«^i#tt«^'5yAii 
vcotvcxo^iittw^yxii^Li o t 

^*>, ryftsfi 7 tug 

-Mft^*/I^ 7 O^fc - F ® *) m £ *c - £ Mft L T » V C 
O 1 2 t VC XO 1 1 <?)^H:f=H£<7VS'5 yxHK*- H 

[0 0 23] yXfA^yin- 58(i, A^yxil^ 
t-KTTPTT. SW6j&*ftt§:fx4fc , J5r5£c9i£fIJS 
^t-M/frf-4#J3JJtn £ P L L - I C 1 0c?37°a^'9 

4 k f: i>£T>-xx>U -/^ 1 6 fcjSBWteWJJIi*. 

S. ^E-LT, PTT. SW6 3&*ff§ilT^SISI, X-^ 
ftTJ^D-OUT fe^FiftStt fen/35f€W W-.xaHS# 
(b">y MflWl/1 34 s e ct"3 OOHzOTtf 
WBKSftftNRZftf. @3#Hg) *HJ;&U»tS. 
PTT. SW6^fflSSc§tl7tt#{i. Mft@ff#l 5<^cr> 

[0024] yXf Anyhn— 581^, Efi^L^ft 
itX q£ 'J IS 1 — IS 3 l^mSEBH 2 0-2 2T"» 
y-f >^S-ry-f yf-^LD 1— LD 3^IB'ISLTfc 

^9y*w^-b*teW9iiUS»#ifci:&, traffic 

Lgty-f yf-? ld l J 1 777^1 < L ( lx 
x -y 7VJn§ < L ) , ^M*<50 LD 1 S5 1 V-^iV 



So 

[ o o 2 5 ] mmmmi±. ptt. sw6£#ltu 
■s. n tz&m \zf vv>xm m^co^mms f mum * fi* 

t , mm^xmrn^commtmrnmizm < «t a 

[00 26 ] ( 2 ) y t;W^MS#t=*«-43aMESW 

lt . *t> wxwmwHBEWE- i* tew o st*. 

4, 

[00 27] •/XfA3yln-78ll *r-AVkX?"Hl 
^SaiflaHtE— KTTPTT. SW6»$tlSt. 
J5fS«i*ISffljSaRtdtf^-44M8fl: n^PLL-ici 

«b*«im-4 t tttryftx^ y f - 1 6 ssfiffly 

fc-WOili*. ^LT. PTT. SW6^'ff§fLTV^ 
IB, T-^aj^jS^D-OUT frttW&hl>tLtlJ9i%!tort 
)VXjm^r ( f'-y hMlfil!^ 1/1 34sec"C"300H 
zjaTtflttfiiWRS#lfcNRZiBr^. a3#fi§) ^0571 
Uift&o PTT. SW63fi«KS*lfci:&li. M«0 
S&i 5^.<nmMcn>mm^±^>, T>r-i-x4 7f 16J 

[0028] yAfA3yio-58(i ^N°;i-x?ijfi 
^mmmm^-vizw^wiz-^tix^htz. mmu 

hmzfA >f-^LD3^Uf77*l < L ( IX 

7- -y T'hZ < L ) , ^M^f 7 ) L D 3 (c36^# m 3 

>eiig»2 2 izntyj y^mm^-th . is 3 i^^/p 

ISSHIfiS2 2coy-f>-A^§<^Sh (/h$<^rS 
t) , VCXOl lSy'VCOl 2^EPJoSilS<-A 

[0029]llf«f{i, PTT. SW6^ffLTV^ 

5kHz) t^Sldt, iMSl/^.;l-r-/T^-X«iitl 
mv-^JVy^y^—^WLXW^th. z\<r>B^ %3V 
*<.)VmWm& 2 2 T'^Vl-X^iJfl-f - ^;t/^Ii^ L^i k 

vcxo 1 uvcoi 2^— x^N'y b'ft^to 
7 yxtfmtih i t {±^^0 

[0030] ( 3 ) &pmwzm-&3ma&m 
^yyxmmbfwx mm t«t4 saM»H66^T 

^SS-SMLT^J^Jf 1kHz, 5 0 m VOSB»fi# 
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#S3M3fflFE— HTTP T T . S W 6 WWZIXh t . 

jjfsE«oiSfifliaafcfc«i&r4^fliifc n^pn-ici 

Ofc»J£U SHUSH 1 stis^tsttttr 

vr-^^-f efcsseHfc-BJOiiu*. ptt. s 

[003 1 ] ^f&jSfl-^PJgtfflfi^- h'fc-WD^X. 

ty-i y c f'-^LD2SrlX^fvT±&<L (lXf7 
7°/Jn$ < L ) s £3E1£tf) L D 2 H 2 K/H$^ 

[uk 2 i itzmtyj >^mm*-th . at 2 i^uhs 
cxoi nyvcoi 2fcfflan&h.*^— -xAvpfi 

[ 0 0 3 2 ] mm^Wt%l±. PTT. SW6£ffLT^ 
A -Trxmnn. 1&tt*L<ftk* \xfr&4 . 5kHz) C5: 

l -C#|SfI-5§-l^/P£iS» L t K vcxoi 1 1 v 

CO 1 2t3EPtD§ixS / <.-XA>Kffi^^O#^ff^lx 

vcxo i i tvcoi 2izeM]n%tL&'<.—xs<>Fm 
[0033] z\cr> x o t, ±.mLtimmcommizj:ti 

tf. mi 3 K;HBffiHl^ 2 0 — 2 2 TK/HIfi 
-TS^l b\,ZX <0. VCXO 1 ltVCOl 2cr>$cMW& 

2 2 1 TW^ft-f-i/^s-iifit/i t 

K vcxoi uvcoi 2c«I#ttw^y^ 



jyf & W WxaHi-f«»*» 5 - 1 &x S* . t - * 

[0034] ±IELfcHSfecOffi«lT*(i, Igl L-^. 

;H^0ffi 2 0 5 >7T>y° 9 <D£j3M tVCXO 

{4-9- S y*?TVT 9co&j3Mizmf& «fc 3 LT i H 
[0035] 

MS*-*-* rttvcxoivc otf^aHfttov^v- 

XlfflS^'-C^ . |g2 P-^/H^#ScoMS^-tS £ h T 
ff^#e^4^K^lH6& t "CS*. L* 1 ^ , vc 
xotvc o^tisi#tt<7)A"^ yxmmm^mx\ m 

cxotvc o^mx^^pm^u^iff-miiZ 

S£b SOT, SPWttflv * 5 y x auftft * £ tt£ < , 
m 1 K/HIK¥#*C V CXOtVCO <nmMW&.cr>j \* 

[HH^ffi^l^sj] 

[01 ] *%B^-o^ffi««J,«t#£FMM«ecO 

[H2] m*c7)F MMimcomm v ^ H-cfc 

4. 

[ H 3 ] ^ t;^50g#*3irr»3eBir* £ . 

[04 ] v c o^m'mt^'tnmx'h h . 

[05] VCXO ^tlW#tt£S-ti£0T',fc S . 
[W-f-^HJ] 

2 6 PTT. SW 

7 ^— 8 yXfAay 
ln-7 

9 *r%y?'Tyy° 10 pllhhs 

1 1 VCXO 1 2 vco 

13 PL1-IC 14LPF 

1 5 MfiHSS i 8 ryft 

2 0 miK;HifiH]SS 2 1 

22 ^v^ivwmm! 



[03] 




1/134 Stx 
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